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(54) PIEZOELECTRIC SOUND TRANSDUCER 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a high sound pressure while 
utilizing features of the piezoelectric sound transducer such as low 
power consumption and small size. 

SOLUTION: A bimorph element 7 is supported in the inside of a 
hollow main body case 1 to which a sound hole 3 is made while its 
one end is fixed to a bimorph support 5. The bimorph element 7 is 
arranged so as to be distorted in the broadwise direction of the 
main body case 1. A diaphragm connecting part 6 is fixed to the 
other end of the bimorph element 7 and the diaphragm 2 is 
supported by fixing its part to the diaphragm connection part 6. The 
bimorph element 7 and the diaphragm 2 are arranged at an interval 
in the broadwise direction of the main body case 1. 
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ISmmi] ft*ajWBW&n&+ft©4r-Xi. 
-««j6*fflEfr-*KHjesnTftE*-X©l'g«ce 

MEffiftT^aX-^ittEfr-XOft^^KMft 
tftbiT. -ftttatftEmftT^aX-^O-ftttK 
HJtSnfclSlKiffii £*TfS C £ ft tT*BE«#» 

M$ft2] ftEffiftTi^aX-^tt, ^E£f$in 

[R$H3] WEBEftTi'f-aX-^CftSttftEfr* 
fflEftftftli. ^OftftftO-aMfc^WBBEftTirf-a 

x-^oftj|i«K:HjeanTv»-6ft*?ii *fc«2k:B 

«©E«#g£&23. 

ftE*-X©rt«fcftEfr-*©ft**ftfcftl«*:6lr> 

TWrfcEftSft. «JE©ftftK:J:DWEilMB*-x© 

MEfcffiftT^aX-^O-ftttftftfrrSftftft" 

t. 

iWE&E«7 * f-a X-* t bSB^t- X ©ft»#fflcm 

ft**i>T-aMt*«ftE3ift*cH*anfc«i!i«t* 

[ft*«5] ftEfcEftT^aX-^tt-tft-en, 

mji&Biio-r-s t-**««*tt***#tf 5 (c 2 o© 

MftT3<fc 5 (CBft3ftTlr>«M*ft 4 CEftOEft* 
Cft*ft6] »E»E«7*?-aX-*©ftSttftE 
WE*i^g6«ME#ffi«7 ? f- a X-* ©ftft«H±* 

gnu 

ME&ftftB. *©flftft©-tttt«tfflESftffieH£ 

gnTHSftftft 4 Sfcti 5 KE«©EEft*V£ft!». 
[ft#ft7] ME*E«7^aX-*tt-?-n-6ttPI 
ft«**ftE*-XCHJ6an. 
WEa^SBI Jb5E&JE«7 ffji-? ©S##fi©* 
ftffRtt&ftftl. 

fflssiiftii. *©+****WEaE»«cH*anTi» 
t. H-ft«a«±ftEfcfcoTflE*-xfc$»an-cir> 
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[589i©i¥IHII&ft9i] 
[0 0 0 1] 

[ftw©ftT*sft«« 

.y®. ft=i*K ftiB»«*ftl«tUT«fflSn«E 
[0 0 0 2] 

[0 0 0 3] H 1 112. ttftOEftftHNMKDftBH 

&tfrtg&©¥Ei2T&*. ia 1 1 Kfitir, 

1 0 l ©AftCtt. ftltift l 0 2 ftt*©ftfttf&£fle 

tojt'sT^snTHjesnTVi*. jmmki 02©^ 

ffiCtt, E«t5Sy* 1 0 7j&»fiDftij-SttTH*. 
•tUT. Ett-b7 5-y^ 1 0 7lC«E&9JiPTSCi: 
"P, 01 2lC^-r«t5C. ^-OftftrttEOfflSCfcDT 
Mt75 7f 1 0 7jJiJt#*&ttT#K:5ttU **l 
KftoTJBIMRl 0 2SSftS«-5JltT*E*i^4-r 
20 -5. ^©tgijffi 1 0 2 li, ES-iT75 5/^l 0 7t©fi 
^S^&t©BH«t?, #ft*tR6tlTV»*. 
[0 0 0 4] Cl©J:3aEE«#WBftftTr**a:#E* 
ft4"T*fc»lC»4. 5ft 
«. fuT, #K1BS6 3-2 2 7 1 9 9 H&S&tfftM 
HS6 3-227120 OJt&ftl'tt. *-tt-?ttiIIft&© 

«ia**ft< , r«j:tKJ:'3T«»«t5fta«a< u 

&£Ett«6«»#H«SnTt»8. cnsii. 2J1© 

E«-t7S y ^T«ftsnfc«ii«©ftH*HJt*ftu 
'fcff«/'<-f i e;i'7a!©fta"xr*D, &§flra6 3-227 

J0 2 0 0^Sm B^ftftj:iA«ftj:a:«ft^© 

»*«r»ttC*lK:»ttl/3ta6*tt«^©JPa 

*A'f*;P7»«fis^©fta±ot)»< i/Tu*. s 

fc, 4^BflBB6 3-2 2 7 1 9 9^&$8T(2> H£5tftffi 

ti**fttft*«»©«#»*». *«t»ttc:ncft« 

l/fcia*ft»#K^&<;fct>l:3©EI»*»ftU C 
niCJ:Dftftft©ft2ia«ft< UTl»*. 

[0 0 0 5] ^ffiB8 5 7 - 1 6 6 7 1 7#4i«C 

». &M«<fcEttffi££ft*FLT#ifi£;*tt;tEm/'H ; & 

jvymm^i. *©ft»a5©i^^5 2«3fTH^uT 

40 ft9©flfttt«aAft&U ChCfct>T«fl*«ftll 
ftftft L fcEm /W 7 ftftftfR! » S tlT fc» 
5. 
[0 0 06] 

Wftj9«ft»UJ:5tr«IWi] Ua8»Laa»S. ±JfiL 

fctt*©E«*»«ft»tt. t>rnt>ff««*r*«-ftt 

teo&«»«*8ftS*«c:tC«toT*E*56±S-tt 
TV>-5fc©. WT(c^-TJ:^^Ppm^ J *ofc. mi© 
iqftjAB. tftt^©ft»ft**«<. TtE€±tf^C<J: 
i}»lST!85>l>5Ct7*5, tgSj«€:SftLS<T 
50 *fc»Cfift«©ft»»4W<l/fc**-C»oTt). 
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K g2©IM£li. R4T**»©5***£<, *■& 
SI&fiUiW^ECflLTtt. S**^U<»{t:-r-5i:V> 

S. Sft£©XttCIBJIW&Q. &&a&£U© 

[0 0 0 71 tt*<DEEtt**X&Stt. 
SKfifc S « « fc « ©EttOtM'tEIMK t H* t ft t> fc« JS 

ft©T, siMK©tm. sg. MttaattMM&stu 
aafcr**»»ttt»*ft»o»«-oe***»>ft^ 

tO 0 0 8] *CT**W»4. tei8»«;*J, /J>I!£t>3 

ffitt-ractsiwt-r*. sec^sggitt. &£-r-5 

^&©M*£^ft<T5;r<fc£®2©BAg,i:U 

T*iFW*ttK:»LTKn- ©e E&a**^ < r* c <h t 

*3©i»tr*. 
[0 0 0 9] 

©rtSStcBBHSn. ®JE©SlJ)P(cJ:OH53E^-X©jS* 

aX-^<i:g5fB^-X©W*^r6llcraRIS*3^T, -SB 
{fo&*ii91HE«7 £ ? a X-^©-|H5fi:(c@^$ ttfcigfj 
.ffi £ £*rT -5 C £ £ f -5 . 

[ooio] ±aacDt*o«riEanft*«tHOE*if« 

&ftgTtt. E^^aX-^CWEfclfrDnLTEfl 

j^fii-i-^i^wi. c©Sftic^t)Tiiif) 
IC {IiitR©Stt(CcfcoTT«a<^lCctr)T^jg[$ 
T«fc0*£ft«BEai56£1- « ^&©g*at/j> 

3t$nr^5«}jgft©T. 5v>©*fj?$s©fBiii&*§W"f 
c. •e-n^n©«8tgtc*ofct)©^ffl-c#-5. 

[0 0 11] Wc. E«7£?-aX-*£l,T. mES 

epjrara £-*^«*te**J#^a =t o \z 2 t3©Etti: 

7 5 v V SrftS 0 rt-f 7 X V > h I > -5 

e-tc. JE«7^f-iX-^©S$Sr4r-x©rtgi:Sfi 
?KU SfiSWfflSSBW-SMfcSEf^i'f-.a.x- 
^©ffi^SSICH$-ra^i:T. Et7?faI-^©I 
ftC»T*Sftfi©«ffift4t*#<ft0. cfc0:*:€?ft£ 

E7W»eft*. 

[0 0 12] tfz. *X91©Ett*VSM8ti. 2 0© 
E«7*f-aX-***T**li6<!:T4C£t>T*S. 
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SCAM., filtfili. ^-^©^**(6]tc 

a. 

[0 0 13] ftfc, &Effi7i'5 1 aX-^S:A'f^;i/7 

i^-^isiicstt-ra.fc^icEs-ra.rtT, ■tn-eti© 

Em7*5 1 aX-*£fKI)$ii;t£i£©t7>x'J 

tt*is^i'n-6isan. «ffi)««9iup«E^bT'jx 

i0 7fc»fc?-*C£K:ft*. 

[0 0 14] *Et7?faI-i'<!)JWI«t* 
-XKHSf* ££*>(;:. SE«7i?? : aI-^©gf 

©an*s»o. 2**t«fcDiM>T*. sec. sg&ft# 
»-c«j*anTS»«o3CficaabT*»?riBftxy 

[0 0 15] 

[f23H©iHS6©Jg&] Jfcic, *38WCDSMSo»fiC'3(,j 
[0 0 16] (f61©*56}gffi> Hltt, *5BW©E« 

s»£ifcg©ss i ©%K«g©»rfiBi&tf rtffi©¥OH 
0i*#Barat, +!gtto*«ci— ^ i ©rt 

*», ■€-©-»SK€"A'f ^7^855 fcH^SnT^ 

jo a*vo>*. A'f*;i'7xi^^>h7©fl&*aeB»cttjgfi(i 

»C «fc 0 . SMS 2 fJ##$r-X i Qj9*2rffl©* 
EB^n, *^-^lf*3©^«S»S2(C^OM^ 
*8 £«a^9£tC^^e>n-5. Sfc. ^^711/ 

tm®& 2 i omzf-jj ftizm 

A^va7;i/5>^©6^JS»«©ffiC, ?'(i-5.y{? 

M<DU%. : s&&&wzm* e.na 7 -r ;pa»©*»^» 

40 »^>jffift£*ffl^-&Cl£*i-C*5. 

[0 0 17] ffiAK8». *#4r-^ 1 CR^Snfc* 
*?L3e^UT*#ir-Xl©^«i:*ab. C©»* 

n.3*>"&#***is!iasn*. «ii9B. *»^-x 1 

CK»t6*Xftji*?L4 S^LT#*4r- X 1 ©^SBta 
5§U ^©!iiS?L4lc s };0Em^Sa^© : &S^t4^ 

[0 0 18] A'-T ; £;P7XW/> h 7(J2t)©ttffi (?F 

©^S8^eA'-i'^;i/7Xk^> h 7nmESWl)n1"-5ft 
50 ©©"J-HiSl 0*«. A-f^73fc#SB5£*M,T«Si 
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Mfcttttanx^i. eic"c. /w*;i/7xu*>h7 

Kl^^TH 32S:tfBI4 *#BBbTS 6K:»b < §ft9Tf 

(0 0 19] S3^^Tct , 5^, COO/M ^JI/^Xlx* 

Wteffil ^tt^n&ffitta>!g 1 (0 
Ett7$7^ 1 6Rtf»2©flE«iz5Sy* 1 7W 

* 1 6 &tffg 2 (7)ffi®ir 7^7*17 tt^S*K**H U 

sits*!, w#iBK:«£E*«Biiiipan6, o^o, j^jsm 

fcfc«. 8lOEtt7$y^ 1 6&tfm2tf>mmir5 

[0 0 2 0] ±e*fifcfcS^*, SICDEE**?^* 

(a) \Z^?£o\z. &E®-fe7^yiM 6, 1 70E 
IB D/Vf ^7X1// > N 7 *tHS±*fc2 

Tl^Ot, /H^l/7Xl/^>h7^^0Di;^:Iffi 

T^ctiCcfcoT, ;w^7XM>h7oft«S^ 
H5U:#fc*{iT*. Jgl©BE«-b5 5!y^l 6 

t#tt*l 6toiBK:i!!iRi*©«ffiftBiliP'r-&i, H4 

(b) ic^l-ct^^, /W^;u7xi^>h7©<fii8ffi 

[0 0 2 1] A*>f^;U7XU*>h7(B&ttSte, A-f 
^7XU^>h^Wln"r*«JEfcJ:D*fl:a-a:«e:i: 
mS \Z, /H^7X^>h 7^0!)BWratt 

5ct0, /W*^7XW*>h7©SE 

[0022] &ic, m tc^bfcE«*«£ftg<B»fe 

[0 0 2 3] AW^7Xl/^>h 7 JcmEE^SJjDLT 

^fc^RffiTte* m l ic^-fct 5 /W^e;U7XU/ 
>h7«SffiUT*56-r, JB»«2tt*#ir-Xia)+ 
*8BT»jhLT^4o /H^7Xl/^>Ki:«E* 
BWraTSi:, 12 2 (a) lc^T£5KAW^U7XU/ 
>K7ttH*±^cilftL. *m:ff:>TfilMR2*U: 
Jj\z&W)TZ>o fit, /W^7X^*>h7Cj!!|pJ 
££>®BE£W2jnT *i, 0 2 (b) KST ct 3 * 

ft«2*tT#K:»»T*. 12 2 (a) KiSLifcftftstEl 



(4) ftRJ¥9- 2 9 8 7 9 8 

e 

2 (b) \Z7jkLtzmfttZm&tCt'V. &^7L3ck 
[0 0 2 4] BLURWbftcfcilc. SI«2M^ 

4©Ttttt<, ;w : e;P7xi/^>i-7 0affi^fijfflL 

Tfift«2fe£tt<*ttTl**0T, »;R2££ffi£tf 
**£fc Jt^TflWl* 8 CD$S(Z)»U^« < KZo 
Ztz, /W^;U7XV^>h7tfi|(itS2ttt**ir- 
X l ojp^AirnMtfiDTBBSn^a)-?* SMS 
2 ©gffiKiRLTA-f ^7iu/ > h 7 *iT*-r« £ 

[0 0 2 5] fi»«2S£ftS*r 
3#l*fc**. b^fc, /W*;i/7XU*>h7fcfi« 

7XU^>h7&rJWMK2BSl^ttf4, fiS, HOtt 

[0 0 2 6] L^fe, /H^7XU/>h7<D-«SSU 
€r*flc4r-X 1 fc$»lx&3A'C, /HW7Xl//> 

h 7 ©^«TS»«2 0-a(tt«»bT^*©T, 
filfi0 2MIH, /W^7XW>h70KO 

> h 7 ©fi$ £#ft>r-X 1 <0fig£«B:«£L < TS £ 
£\Z£Q, fi»«2©««Sc«Tttt) , 6#Ett«*tft 

[0 0 2 7] **«»JB-Ctt, Ef7^fiX-^tl 
TA7l/J»/H^7Xl// > h 7 .^ffllifcWe^ 

SO/H^7XI/^>h51^Tt)cJ:K SSK, JE 

iT^fax-^tim ;w^;u7«ii§0 ; b^fcfiB 

61** lO<OJE«-fe7 5!y^€#1-4ax^E;U7«lifico 
U^>h7 6fflUfc»^CJt^T. fi»«2©^ffiS^ 
[0 0 2 8] (» 2 (OXfli^ffi) ifcfc, *ftH<Z)jEtt# 
UTKW1-4. 

[0 0 2 9] H6li. *%W<Dfcm : £S&&3§<Z>m2<D 

2^/H^7Xl//>h2 7^ 
-7 2 lOJP**|p|IClBIH«:45ViT5FfTCBIBSn, t 

n*ft©-«a*/H ; E;u7X«fa2 5K:*#anTH 
56*nTi>-6. s/H^7xi/^>h2 7«* ^n^e 
5<? na)tt«an±«tsA«miea2 6 (c^oTa^^nr 
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[0 0 3 0] &AW : e;i/7XU^>h2 0 7IC^ 

5 7^36 tS2©Ett5Sy^37tTJ«t«3 5 
Stf>f«-f vT-U *10JBE«-fe75y^3 6t»2© 

Emir 7^7^37^ zmmm 3 8 "c««w wifaa* 

[0 0 3 1 ] *$JS«ffi®*«ttttBtt % #;W i e*7 
Xlx* > h 2 7 SrStifcH«±T*lP»ci5!lRl*lcEB 
U #/H^7XU^>h2 7»Ctt2![fil€r© 

5y*3 7ft|ft*£toirr#/W*JU7Xl/*>h2 7 
SEBbTH***, »l©JEE«i*55y*3 6£f*]S£ 
fo*TEfiUTfc±lf*. 
[0 0 3 2] ^<D«6©«^«mi©^Jg^ffit[g«-C» 

[0 0 3 3] &AW^7XU*>h2 7£±f2<Z><£5 
KEB"f*e:£:"C, #/H J E*7XU/>h2 7^1 
E®WiHfc«fcDft/W*^7XU*>h2 7ttH-*|ft 

N2 7©tejailB*«BI*±*JcSeffiUfctttt«3RUTVi* 
BJJnTSWEOfiiSftaSfc-rsi, &a # <*;U7x 
M>N2 7©te*»JBST#K*ffiT -5. S/H^E 
^7XI/^>f>2 7©*ttlc#^«fc*2 2 3i«±T#Wl 
K*ttU C(7)®i^^^OiM^C ( i:-C«: : &7L2 3A*6* 
Bft4ttii£h*. 

[0 0 3 4] **«»iTO;H^7Xl/^>S2 7 
^C0HHra«£EJC#"r-5ftA-f ^E;U7XU^> h 2 7<Z)g 

tt«a^fift«2 2©«ffi«oH«R*ia8fc^-r. ms 
*ttttt<&/w*;i'7xu*>h2 7<o»tt 

•t«lt^«. lasn^-f^K:, *n*no/w^E 

[0 0 3 5] K±»WL&J:5»c*3)61S»IBTtt, 
^(C2 0<DAW j ejU7XU^> h 2 7 ^ffifi-f^Ci 
UTI§ffij&2 2*iJX7fc*tt3**C£*n?*3© 

[0 0 3 6] (m3^)^«^) *5BW<0E*« 

[0 0 3 7] 0 9te> *5gW^ffi««rS^ftSC0m3(7) 
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*»B»fflTfc, »2©SOS»IBtlPI«K:**ir-X4 
1 rtfc*a>JS*#fflK:raiH£i5l>T 2 tJl.7X 
>*>M7ft¥frKEBU S/H^7Xl//>h 
4 7©IHHiS»IE4 2SEai/fct>OT*<53i^ &>T<D 
«I2 0»li:S&^o 
[0 0 3 8] Sll:, ft/H^Xl/^^M 7fcL 

x4 icH*snT^«. «2k:, mm&m&® 

4 6f^/H : EJl/7XU^>H4 7<^g^fn](7)cf , *SS 
70 icRWSft, JBft«4 2 0+itfflSjE»UTt^. 
tt©«fiKtt»2<OS8«*f6fcH«T»«OT, *<DR9§ 

[0 0 3 9] ±ttmi$L\zmr}%. #/W i E*7Il//> 
M 7fc«EE*BHnrr*£. 0 9 (b) ^fct^tC, 

#/w*;i/7xU'*>M 7a«nwErifi!jfcfiftu «n. 

«4 2ttHiR±*K*tt'r*. #/W^7Xl/ 
/>h4 7Ka«ieo«EEtBIlP'r*t, 0 9 (c) K 
iRTiSfc, IB«itE4 2ttia*T*K:aC4a[T*. #SiJ§ 
mi&tfS2©^JS^fi8©amfcinA. 

JO K, iU4 2j&t2O<0/W^7XU*>M 7 <Z)£ 

t> tk*?L4 3^6ttiijsn*#tt©ttffic!)an}6« 
[0040] (m 4 <D$mm&) s a\z, xxmnBEm* 
mm?*,* 

[0 0 4 1] HI Ott, *«n«>£tt#«*SCD«4 
»iiH«oMi:x-r7 7 1 £iijbDbfct>OT&£o 

rtBB*«±BK:t>fcoTiHMR6 2©n«fflJcH«. 
SftTti«. cntCct0> *ftir-X6 1rtOlt«t6 
8i««S6 9£te55±ll#««*n£. X7V7 

ttO*l*tt»3 0*«»tttH*8"C»S<Z>T» tOlft^ 

[0 0 4 2] a±KWUfcct5C*S6ttJ8!BTtt, 
fr- * 6 1 0ASlC«fr)T. 8 £&M^6 9 £ 

j&««»«6 2Syx7v7 l fc«fcD.«£K:#BSn*c!> 

' §/H^7X|/^>h6 7®£AK:#3£IMK6 
2C0^&lC^LT^^<l : a^4r^o ton*. 
JB3©*K»IBTOj»«ClioA, iggfj«6 2£: 

[0 0 4 3] 

50 [56§80«*] a±WWUfccfc5tC*K«tt, EEm7^ 



(G) 



[0 0 4 4] Sfc, EiJ^fal-^tlt, ^t>® 
0f-:xX-^<0fia£fr-;*©rta£sg#L< U fi JO 

[0 0 4 5] 2-3tf>£^7£^aX-^£JJ!^ 
mEE^r WiD Lfc t * IcB— 36F IftfclfiftT * cfc 5 £ 62 fit" 

**T#*. *fc, #E«7*^aX-*©W8aJfc4r- 

ttftmTffj«snTfiii«fl!)XtticaftUTX»i7tt 3. 

S«rr*cfc, aS(OM(:*flTM^<f&^ 5, 

immvffimtmw] 7, 

[0 1 ] *R9i<Z)£E«tf 1 ©5«fi«lB®l&r 8 , 
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